Transbilayer movement of cholesterol in the human erythrocyte membrane.
The rate of transbilayer movement of cholesterol was measured in intact human erythrocytes. Suspended erythrocytes were incubated briefly with [3H]cholesterol in ethanol at 4 degrees C, or with liposomes containing [3H]cholesterol over 6 hr at 4 degrees C to incorporate the tracer into the outer leaflet of erythrocyte plasma membranes. The erythrocytes were then incubated at 37 degrees C to allow diffusion of cholesterol across the membrane bilayer. Cells were treated briefly with cholesterol oxidase to convert a portion of the outer leaflet cholesterol to cholestenone, and the specific radioactivity of cholestenone was determined over the time of tracer equilibration. The decrease in specific radioactivity of cholestenone reflected transbilayer movement of [3H]cholesterol. The transbilayer movement of cholesterol had a mean half-time of 50 min at 37 degrees C in cells labeled with [3H]cholesterol in ethanol, and 130 min at 37 degrees C in cells labeled with [3H]cholesterol exchanged from liposomes. The cells were shown, by the absence of hemolysis, to remain intact throughout the assay. The presence of 1 mM Mg2+ in the assay buffer was essential to prevent hemolysis of cells treated with cholesterol oxidase perturbed the cells, resulting in an accelerated rate of apparent transbilayer movement. Our data are also consistent with an asymmetric distribution of cholesterol in erythrocyte membranes, with the majority of cholesterol in the inner leaflet.